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CLAIMS 



In the following, the patent claims will be given, and 
the various details of the invention may show variation 
within the scope of the inventive idea defined in said 
claims and differ from what has been stated above for 
the sake of example only. 

What is claimed is: 

4. A method for reducing tlm tendency -o Lpaper to 
curl jn a drying section of a paper machine, comprising'' 

drying a paper web having opposed bottom and/fop 
sides by pressing the bottom side of the weba^ainst 
heated faces ofa plurality of drying cylinders in the 
drying section of a paper machine, / 

after the bottom side of the web separates from the 
heated face of a drying cylinder, raising the tem- 
perature of the bottom side of the^web by applying 
a sufficient amount of steam oifto the bottom side 
of the web to control the moisture gradient in the 
thickness direction of the cfeper web between the 
paper web sides in a steam treatment onto the en- 

. tire width of the paper/Web in the drying section 
such that tensions that have been formed or that 
lend to be formed in/the fiber mesh are relaxed by 
means of heat and/moisture from the steam in the 
area of their formation or thereafter, 

said steam treatment being applied to an open face of 
the bottom sfde of the paper web as it runs on a 
wire in a suction sector of a suction roll or cylinder 
in said drying section and in an area of said drying 
section where the dry solids content of the paper 
web is /rom about 70 to about 98 percent, and 

promoting the penetration of said steam treatment 
into/the paper web in a direction of the thickness of 
tlus paper web by means of suction present on said 
section sector, to thereby control curling of the 

2. The method of claim 1, further comprising apply- 
ing said steam treatment at an end of the drying section. 

3. The method of claim 1, further comprising apply- 
ing said steam treatment in an area of said drying section 
where the dry solids content of the paper web is from 
about 80 to about 95 percent 

4. The method of claim 1, further comprising provid- 
ing said drying section with groups of drying cylinders 
with single-wire draw, arranging said drying cylinders 
in an upper row, and arranging said suction roll or 
cylinder in a lower row, such that paper broke can be 
removed directly through open intermediate spaces 
located underneath said drying cylinders. 

5. The method of claim 1, further comprising blowing 
air into spaces defined between the wire and said suc- 
tion roll or cylinder. 
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at least one drying section group comprising a plural- 
ity of drying cylinders for drying a paper web 
having opposed bottom and top sides, said doying 
cylinders each having a heated surface, / 
a drying wire running in a meandering fashion over 
said drying cylinders, said drying wire pressing the 
bottom side of the paper web against said heated 
surfaces of said drying cylinders, / 
at least one steam box arranged in saidwrying group 
and comprising a counter-face which, together 
with a free face of the paper web, defines a contact- 
free steam-treatment gap in said /frying group, said 
steam box extending substantially across an entire 
transverse width of the papei/web, 
said steam box being positioners in a location after the 
bottom side of the web has separated from one of 
said heated surfaces of said drying cylinders and 
applying steam onto the/bottom side of the web to 
raise the temperature of the bottom side of the web 
and control a moisture gradient in a direction of 
thickness of the patter web between the paper web 
sides substantially across an entire width of the : 
paper web such that tensions that have been 
formed or that/tend to be formed in the fiber mesh 
of the paperyWcb are relaxed by means of heat and 
moisture in/the area of their formation or substan- 
tially fmnrfediately thereafter, and said steam box 
applying steam to the paper web during the run of 
the pajier web on a wire through the drying section 
thelendency of the paper web to curl is prevented 
in/die run of the paper web through the drying 
section— 

7. The drying section of claim 6, wherein said steam 
box further comprises regulating means, said regulating 
means controlling the quantity of steam supplied by the 
steam box across the transverse width of the paper web. 

8. The drying section of claim 7, wherein said steam 
box is arranged in an area of said drying section where 
the dry solids content of the paper web is from about 80 
to about 95 percent, by weight. . 

9. The drying section of claim 6", wherein said drying 
group further comprises a plurality of wire guide rolls 
and/or leading cylinders over which the paper web 
runs, at least one of said wire guide rolls or leading 
cylinders being a suction-leading cylinder provided 
with negative pressure, said steam box being placed in 
an area of said drying section having a single- wire draw 
on a suction zone of said suction-leading cylinder, such 
that the negative pressure prevailing in interior spaces 
of said suction-leading cylinder supports the paper web 
and promotes the action of the steam on the paper. 

10. Hie drying section of claim 9 which comprises at 
least two drying section groups, at least one guide roll 
located in a gap between said drying group sections for 
guiding the paper web, said steam box being fitted op- 
posite said guide roll. 
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11. The drying section of claim 9, wherein said drying 
section group has a single-wire draw in which steam is 
applied to ^ the paper web running on the wire, said 
drying cylinders being arranged in an upper row and 
said wire guide rolls and/or leading cylinders being 
arranged in a lower row below said drying cylinders. 

12. The drying section of claim 11, wherein said dry- 
ing section groups comprise a plurality of additional 
steam boxes fitted in connection with additional ones of 
said leading cylinders and/or said wire guide rolls. 

13. The drying section of claim 9, wherein said suc- 
tion-leading cylinder has an interior portion and an 
outer perforated and grooved mantle, whereby suction 
in the interior of said suction-leading cylinder is spread 
onto a circumference of said suction-leading cylinder to 
thereby promote penetration of steam into the paper 
web. 

14. The drying section of claim 9, further comprising 
blow boxes for blowing air into spaces defined between 
said drying wire and said leading cylinders. 

15. The drying section of claim 9, further comprising 
at least one inverted drying section group in which 
drying cylinders are arranged in a lower row and wire 
guide rolls and/or leading cylinders are arranged in a 
upper row above said drying cylinders, said at least one 
inverted drying section group being arranged adjacent 
to said at least one drying section group. 

16. The drying section of claim 15, wherein the web 
is transferred from a wire in said at least one drying 
section group to a wire in said at least one inverted 
drying section group as a closed draw. 

17. The drying section of claim 6, wherein said steam 
box is arranged in an area of said drying section where 
the dry solids content of the paper web is from about 70 
to about 98 percent, by weight " 

method Rwr reducing the tendency of paper tp* 
rl in a drying section of a paper machine, comprising 
drying a paper web having opposed top and^ottom 
sides by pressing the bottom side of the wdb against 
heated faces of a plurality of drying cylinders in the 
drying section of a paper machine; 
applying a sufficient amount of^eam onto the bot- 
tom side of the web to control the moisture gradi- 
ent in the thickness dkection of the paper web 
between the paper wg5 sides in a steam treatment 
onto the entire wjtffh of the paper web in the dry- 
ing section sueh that tensions that have been 
formed or tjKft lend to be formed in the fiber mesh 
arc rclaxetfby means of heat and moisture from the 
stcam/hi the area of their formation or thereafter, 
arranging said drying cylinders in an upper row and 
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gir anglng sucti o n tults 01 cylinder in gap s bawegn** 
said drying cylinders in said upper row^HtTsaid 
lower row, 

applying said steam trealmeirt-toa free draw of the 
paper web localejUbclwcen said upper row and 
said lowerj»wof said drying cylinders, and 
appiyipg-'ffeam onto at least one side of the paper 
, «fleb , t o thereby cuiiUul uirling of I h o wrh lfc> 

19. The method of claim 18, further comprising ap- 
plying said steam treatment in an area of said drying 
section where the dry solids content of the paper web is 
from about 70 to about 98 percent. 

20. The method of claim 18, further comprising ap- 
plying said steam treatment in an area of said drying 
section where the dry solids content of the paper web is 
from about 80 to about 95 percent 

21. The method of claim 18, further comprising ap- 
plying said steam treatment at an end of the drying 
section. 

22. The method of claim 18, further comprising car- 
rying the web on a wire around said drying cylinders 
and said suction rolls or cylinders such that the wire 
runs in a meandering fashion over said drying cylinders 
and said suction rolls or cylinders and blowing air into 
spaces defined between the wire and said suction rolls 
or cylinders. 

23. The method of claim 18, further comprising ar- 
ranging a first steam box to apply steam onto a first side 
of the web in the free draw and arranging a second 
steam box to apply steam onto an opposite side of the 
web in the free draw. 

34 . A method fo r reducing the tendenc y of paper Jj^ 
rl in a drying section of a paper machine, conjprtSnig 
drying a paper web having oprK>scd toj^-alKl bottom 
sides by pressing the bottom suJe-oTthc web against 
heated faces of a plurality-efcirying cylinders in the 
drying section o/a-paper machine, 
after the boUonv-slde of the web separates from the 
heated feeeof a drying cylinder, raising the tem- 
perature of the bottom side of the web by applying 
Sufficient amumit of si&alU untu the bot tom side 
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i Hh r - vrrh tn r rnit rol m ^sture gradie 
thickness direction of the paper web between 
paper web sides in a steam treatment onto the ' 
tire width of the paper web in the drying 
such that tensions that have been formed 
tend to be formed in the fiber mesh are relaxed by 
means of heat and moisture from the steam in the 
area of their formation or thereafter, 
said steam treatment being applied to an /pen face of 
the bottom side of the paper web a/it runs on a 
wire in a suction sector of a suction foil or cylinder 
located at an end of said drying section, and 
promoting the penetration of said/steam treatment 
into the paper web in a direction/of the tliickness of 
the paper web by means of suction present on said 
suction sector, to thereby control curling of the 
web. , 
25. A method for reducing the tendency of paper to 
curl in a drying section of a patfer machine, comprising, 
drying a paper web havintfopposed top and bottom 
sides by pressing the bottom side of the web against 
heated faces of a plurality of drying cylinders in the 
drying section of a p/per machine, 
after the bottom side 6f the web separates from the 
healed face of a drying cylinder and the tempera- 
ture of the bottom side decreases to a temperature 
below the temperature of the top side of the web, 
raising the temperature of the bottom side of the 
web to a temperature above the temperature of the 
top side of the web by applying steam onto the 
bottom sideyof the web to thereby control the mois- 
ture gradient in the thickness direction of the paper 
web between the paper web sides such that ten- 
sions th/t have been formed or that tend to be 
formedOn the fiber mesh are relaxed by means of 
heat aid moisture from the steam in the area of 
formation or thereafter, and 
said s/eam treatment being applied to an open face of 
bottom side of the paper web as it runs on a 
in-said-df?kftg-seUiuu. * 
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^/J> ifiachine. 



nieQiuch of-reduGia g the tendency of a pa perwetrto curl in a papsc^ 
comprising the steps of: 

asymmetrically drying the paper webm its thickness direction to a 
solids content at which curl-inducing stes^Thaveb^ formed or tending to be formed in a 
fiber mesh of the paper wekTand 

subsequently applying sufficient moisture to the asymmetrically dried 
paper to relax said stresses in the fiber mesh of the paper web, to thereby control 
txu of die web. 




4?t^ -The method of ?1aifh 26, wher&n the Step-^ f acymniPtrfcallv drying the 

■ . i 

paper web includes passing the papefr web through? a plurality of normal^drVer groups, each 
of said plurality of normal dryer groups includi fl g-a single tier of dryer cylinders, a plurality 
of guide rolls disposed below ^mcHSetween s^id chyerj^vlklflers. and a single- wire draw so 
-that only le *** cTHg nf g aid' web 'engages- sakLdrver cylinders? - 




- The-meth pd uf claim 27rwt[erein said guide rolls are suctiorTevfindefSr 



29. The method of claim 26. wherein said moisture is in the form of steam 



condensate. 



entire width of the paper web. 
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[} y V^^" The m pfho d o f -el aim 26. wherein said moi s ture is a p plied lo^a i cb ^ 
l ^tfes^^web immediately downstream of the location where said stresses are fqnfiedor 
likely to be formed. 

32. The method of claim 26, wherein said/stresses in said fiber mesh of the 
paper web are formed or likely to be formed at a solid^content of at least about 10%. 

33^ The method of clatfx^ said moisture is applied to the side of 

the web not engaging said dryer cVfhiders. 

34. A papdr machine, comprising: 

ymeans for asymmetrically drying the paper web in its thickness 
direction to a sdfids content at which curl-inducing stresses have been formed or tending to 
be fanneri'm^the paper web: and 

means for applying moisture to the asymmetrically dried paper web for 
rifig said sliesses tu thereby control curling of th e weh 

~3£-. The paper machine of cteim 5ft: wherein said means fef asy mme tri ca ll y 

drying comprises a plurality of normal dryer groups, ffach of skid plurality of normal dryer 

i - 
, I-' r ' • s 
groups including a single tier of drvcf-e^naers, gukfo rolls disposed *>elow and between 

adjacent drvet oytttiders, and a single- wiredraw so that only one side of said web engages 

sajffflrver rvlinrip.rs. 
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36^ The paper machine of claim 3C wherein said means for applying 
moisture is disposedm&nediatelv downstream of said plurality of normal dryer groups. 



37. The paper machine of claim^34, whefein^said means for applying 
moisture extends across the entire width of the paper web. 



> ^3§r The papei machine - uf claim 3 3. wherein said g uide mils a re-suctic 




39. ^ TKepaper machine of claim 34, wherein said stresses in said fiber 
mesh of^flie paper web are formed or likely to be formed at a solids content of at least about 




40. The paper machine of claim 34, wherein said means for applying 
loisture includes a stea 




41. The paper machine of claim 34, whereinSaiAanoisture is applied to the 
side of the web not engaging said dryer cylinders. 
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